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THE DISTRESSING PROBLEM of recurrent infection of
the urinary tract in young girls is frequently encoun-
tered by general practitioners, pediatricians and
urologists. The condition is most disturbing to par-
ents forced to cope with recurrent and unpredictable
severe febrile illness, and the patients, in addition
to the physical effects of recurring acute infection,
may suffer emotionally and may be retarded in their
development. Too often an anxious parent seqt&es-
ters a child so affected, treating her as a semi-
invalid unable to enjoy fully the experience of grow-
ing up.

The authors believe that urethral stricture de-
serves emphasis as a cause of recurrent urinary in-
fection in young girls. All physicians are familiar
with stricture of the urethra in adult males with the
attendant sequelae of urinary tract obstruction,
stasis and infection, even to the point of decompen-
sation of the ureterovesical valve mechanism, of
which the end result may be dilatation and stasis of
the upper urinary tract with ultimate renal failure.4
The same situation may occur in male infants and
may result from stenosis of the preputial meatus,
the urethral meatus, the urethra or valves of the
posterior urethra or from congenital contracture of
the vesical neck.3 Although urinary tract infection
occurs less frequently in young boys than in girls,
the presence of an obstructive lesion as a cause is
more likely to be recognized early in boys simply be-
cause the known higher incidence of such lesions in
males often leads to urologic investigation without
delay.

Urethral stenosis in girls is by no means a new
or heretofore unrecognized entity. Campbell' re-
ported a series of 152 cases which he had observed
of urethral stricture in children varying in age from
7 weeks to 16 years, 26 of which were in girls. Two
of the girls, aged 13 and 30 months, were examined
because of so-called "chronic pyelitis." Each was
found to have tight congenital stenosis of the exter-
nal urinary meatus with trabeculation and saccula-
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*Recurrent urinary tract infection in young girls
may result from unsuspected urethral stenosis.

The diagnosis should be considered in the
presence of symptoms suggesting obstruction of
the lower urinary tract-symptoms such as in-
frequent voiding and straining on urination,
particularly in intervals between bouts of acute
febrile illness accompanied by pyuria or bacil-
luria. If radiopaque medium is retained in the
bladder in unusual quantity following voiding
at the close of excrefory urography, it is sug-
gestive but not pathognomonic of urethral
stenosis. The diagnosis is established by instru-
mental calibration of the urethra under general
anesthesia.

Treatment consists in removing the cause by
urethral dilatation and administering antibiot-
ics and chemotherapeutic agents to overcome
the infection.

tion of the urinary bladder. The bladder of each,
Campbell noted, had the same appearance as that
seen in long-standing chronic prostatic obstruction
in elderly males. In another girl of 3 years he found
by cystographic evidence that dilatation of the upper
urinary tract had resulted from stenosis of the ureth-
ral meatus.

It is reasonable to assume that most infections
of the urinary tract in young girls originate in the
lower tract. In infants they probably originate as
"diaper infections." If there is no mechanical ob-
struction of the lower tract, infection of this type is
transient; and even before the advent of chemo-
therapeutic and antibiotic agents, the simple expe-
dient of copious fluid intake ultimately was curative.

During the past few years the authors have ob-
served several young girls with urinary infections,
most of whom were brought to a physician because
of recurrent acute illness of sudden onset, and in
most cases without symptoms directly referable to the
urinary tract during the febrile periods. The majority
of them had pyuria and bacteruria, varying in degree
from case to case. In each was found subjective and
objective evidence that the urethra was abnormally
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small. None of these children, however, had evidence
of severe obstructive changes in any of the urinary
organs. In several the nature of the repeated febrile
illnesses had not been determined in earlier occur-
rences simply because the urine had not been care-
fully examined.
The following cases have been selected as illus-

trative of the clinical manifestations:

CASE REPORTS

CASE 1: A 4Y2-year-old girl had had recurring fever, 1040
to 1060 F., since the age of 9 months, associated regularly
with vomiting and on one occasion with generalized convul-
sions. These febrile periods recurred regularly in approxi-
mately four-month cycles and lasted about a week. From
the age of about 21/2 years the child had voided very in-
frequently, never more often than twice in 24 hours and
always in large quantity, although there was no difficulty
in starting the stream. She had always been frail and rela-
tively inactive, had frequent colds, and, it was reported,
had had bronchopneumonia three or four times. She was
small and slender; her height and weight were approxi-
mately two standard deviations below the mean for her age.
No other abnormalities were noted on physical examination.
The only abnormalities observed in laboratry studies were
the following: In a stained smear of a urine specimen ob-
tained by catheter many pus cells, some clumped, with many
granular and cellular casts and Gram-negative rods, were
seen; Proteus vulgaris grew on a culture of the urine. Mini-
mal blunting of the minor calyces of the right kidney was
observed in an excretory urogram, and some residual urine
was noted in the bladder in a film made after voiding.
With the patient under general anesthesia the urethra

barely permitted passage of a size 14 (French) sound. On
cystoscopy early trabeculation of the bladder with elevation
of the interureteric ridge and injection of the trigone was
noted, but no abnormalities were found in the upper tract.
The urethra was dilated with some difficulty to size 18
(French). The urinary infection was thereafter treated
with sulfacetimide.

After the dilatation procedure the urine remained clear
and for the first two months the patient voided easily, about
five times daily. Three months after dilatation, although
feeling well, she was voiding only three times daily and
complained of slight dysuria. She was again hospitalized
and the urethra was dilated to size 20 (French). Urine
drawn by catheter was still clear. Six months after the
original dilatation the patient remained afebrile and symp-
tom-free.

CASE 2: An 11-year-old girl had urinary frequency and
incontinence of pronounced degree for two days. She gave
a history of incontinence on laughing or during active play
from infancy. She voided only at long intervals and seemed
unable to void unless the bladder was quite full. No abnor-
malities were observed on physical examination. On urinaly-
sis proteinuria of more than 0.1 gm. per 100 cc. was noted
and many erythrocytes, pus cells, round epithelial cells and
motile rods were seen. Cultures of urine from the bladder
contained E. coli. No abnormality was observed in excretory
urograms. On cystoscopy the urethral meatus was found
to be narrow, red and edematous. There were moderate
trigonitis and cystitis. In excretory urograms the upper uri-
nary tract appeared normal. The urethra was dilated to
size 24 (French) and a mixture of terramycin and chlor-
amphenicol was given for one week. Thereafter for eight
months, during which she was observed occasionally, the

patient had no incontinence or other symptoms. No abnor-
malities were noted in examination of the urine and no
organisms grew on cultures.

CASE 3: A 31/2-year-old girl had repeated bouts of high
fever, lethargy and pyuria for one year. No cause had been
found on physical examination on these occasions, but the
condition had responded satisfactorily to sulfonamide ther-
apy. There had also been many intercurrent episodes of in-
fection of the respiratory tract and of adenotonsillitis and
otitis media. The urinary symptoms frequently followed
respiratory tract disease. The urine sediment was usually
found to contain many pus cells with clumps of leukocytes
and a few granular casts. Aerobacter aerogenes grew on a
culture of urine. No abnormalities were noted in excretory
urograms. With the patient under general anesthesia, a cys-
toscope, size 16 (French), was introduced with some diffi-
culty owing to urethral stenosis. The interureteric ridge
was somewhat elevated and the trigone and urethra were
diffusely reddened. The upper tract was normal. In nine
months of observation thereafter the patient was well except
for two bouts of fever and pyuria, one associated with vulvo-
vaginitis due to Enterobius vermicularis and the other-with
adenotonsillitis.

C:ASE 4: The patient's mother noted that her daughter,
aged 3Y/2 months, had to push and strain a good deal to
void. On examination of the urine a slight increase in pus
cells was noted and there were some motile rods in the
urinary sediment. The symptoms subsided spontaneously in
three to four days and did not recur for more than a year,
but the patient ate little and grew slowly. At the age of 20
months she had been voiding infrequently for two to three
weeks, and then only with what seemed to be a painful
effort in starting the stream. The small size of the urethral
meatus was the only abnormality observed on physical ex-
amination at that time. The patient was hospitalized and, in
a specimen of urine obtained by catheter, pus cells, a few
erythrocytes and a few motile rods were noted. No organ-
isms grew on a culture of the urine. The patient was anes-
thetized and the urethral meatus was dilated without diffi-
culty to size 18 (French).-On cystoscopic examination the
right ureteral orifice was observed to lie almost directly in
the posterior midline.

During the six months following dilatation the patient was
well, voiding frequently and easily and having no symptoms
of urinary disorder. At the age of 26 months she began to
have difficulty in starting the urinary stream, and for a time
voided quite infrequently. In a specimen of urine obtained
by catheter the sediment was found to be normal, but E.
coli were recovered from a culture. At 30 months, although
there were no urinary difficulties, the gain in weight had
been poor. Again a specimen of urine was obtained by
catheter; it contained a few large clumps of pus cells, but
there was no growth on a culture. Six weeks later the diffi-
culty in starting the urinary stream recurred, and the
patient was voiding only twice a day. This condition con-
tinued for about a month, although specimens of urine were
normal. Further dilatation of the urethra was being con-
sidered when the condition improved spontaneously. During
the following six months the patient remained in good
health and free of symptoms.

CASE 5: A 32-month-old girl had four bouts of fever in a
period of five months, .the first following adenotonsillitis.
For six weeks she had been anoretic and restless, fatigued
and irritable, had complained of abdominal pains from time
to time, and urinated infrequently, as seldom as once a day.
Previously she had been very active and had urinated four
or five times daily. She seemed normal on physical examina-
tion except that she was slender and frail in appearance.
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A specimen of urine obtained by catheter contained a mod-
erate number of pus cells, a few in clumps, and Gram-
positive cocci were present in a smear. Tbe infection cleared
after a week's treatment with sulfonamides but the patient
continued to void infrequently. No abnormality was noted
in excretor-y urograms. With tbe patient under anesthesia,
a sound of size 14 (French) was introduced but difficulty
was encountered in passing it. After further dilatation, cys-
toscopy was done, but no abnormality observed except for
some elevation of the interureteric ridge. In excretory uro-
grams the upper urinary tract appeared normal. Tbe patient
had no urinary symptoms and urinated normally during six
months of observation after dilatation was carried out.

CASE 6: A one-year-old girl voided urine infrequently and
witb some distress. At the age of 28 months, and intermit-
tently during the next two mionths, she urinated as infre-
quently as once in 24 hours and complained of pain on
doing so. On one occasion catheterization was necessary to
relieve acute retention of urine. Neither pyuria nor bacter-
uria was noted in microscopic examination. In excretory
urograms the bladder was observed to be grossly distended,
and the opaque medium was almost completely retained in
the distended bladder after urination. The patient was
anesthetized and sounds were introduced; the urethra was
found to be very narrow and tight, but no abnormality was
seen in cystoscopy. The urethra was dilated gradually to
size 22 (French). In two years of observation after the
dilatation procedure there were no urinary difficulties.

CASE 7: After having rubella a girl aged 18 months uri-
nated only two or three times a day, and then only by
straining. She appeared normal on physical examination
except for being small and slender. The bladder and kidneys
were not I)alpable. Pus cells and a trace of albumin were
found in the urine. Cocci were seen in a direct smear on
one occasion, but no organisms grew on cultures. The pa-
tient was anesthetized and the urethral meatus, which was
stenotic, was, dilated. In cystoscopy the poster wall and
dome of the bladder were seen to be trabeculated, and the
internal vesical sphincter appeared to be hypertrophic. No
abnormality in the upper tract was observed in retrograde
pyelographic examination. For two and one-half mionths after
the dilatation procedure the patient voided no more fre-
quently than two or three times a day, but without pain or
effort, and in the subsequent fourteen months she had no
urinary symptoms.

ETIOLOGY

Urethral stenosis may be either congenital or ac-
quired. In none of the authors' cases was there a
history of injury or of an inflammatory process pre-
ceding the development of symptoms; it was con-
cluded, therefore, that in all cases the stenosis was
congenital.

Roen and Stept 5 in a discussion of urethritis in
girls, expressed the belief that urethral stricture pre-
disposes to urethritis with development of peni-
urethral fibrosis, which in turn gives rise to further
stricture, bacteria being harbored in the mucosal
crypts proximal to the stricture. They also were of
the opinion that masturbation might lead to ureth-
ritis with the resultant obstructive sequelae, and they
suggested that, conversely, the irritation of preexist-
ing urethral disease might be the factor leading to
masturbation.

SYMPTOMS

The symptoms of urinary tract infection in chil-
dren may be varied and usually differ considerably
from those commonly observed in adults. Probably
the most frequent symptom is sudden, high fever
(1040 F. or higher ) with associated nausea and
vomiting. Less commonly does the child complain
of flank pain or of mid-urinary tract symptoms such
as frequency, urgency or burning. In some cases
flank tenderness may be elicited on physical exam-
ination. An additional symptom commonly observed
by the authors was infrequent urination, at intervals
as long as twelve hours or even longer. A second,
although less common symptom, was straining oni
urination without other distress. Other symptomis
described are nocturia, and even acute retention.2

DIAGNOSIS

The diagnosis of urethral stenosis as the cause of
recurrent urinary tract infection is relatively simple:

1. In any child who has repeated urinary tract
infection, obstruction of some type should be sus-
pected. Certain simple diagnostic procedures, be-
yond the basic studies of history, physical examinia-
tion and urinalysis used to establish the diagnosis
of urinary tract infection, should be undertakeni.
Excretory urograms should be made to determine
whether or not there is an obstructive lesion of the
upper urinary tract. In conjunction with the excre-
tory studies, the finding that an abnormal amount
of the radiopaque medium is retained in the bladder
after voiding may be considered fairly good pre-
sumptive evidence of lower urinary tract obstruc-
tion. This is not an entirely dependable indication,
however, since some children when asked to void do
not completely empty the bladder, and in some who
have only moderate urethral stenosis equivocal
amounts of opaque medium are retained.

2. A presumptive diagnosis of urethral stricture
having been made, the next step is instrumental ex-
amination under anesthesia. The authors believe that
a general anesthetic is mandatory for several rea-
sons: The urethra is normally a sensitive organ, and
instrumentation in a child may be quite painful.
There is great danger of doing serious damage to
the urethra by attempting the passage of rigid in-
struments in a struggling child. An adequate diag-
nosis requires careful examination and gentle man-
ipulation-obviously impossible without anesthesia.
The psychic trauma of painful examinations of the
external genitalia and urethra may be of serious con-
sequence in later life.

Campbell2 said that the urethra of a boy six
months old should permit easy passage of a size 14
(French) sound, and that the urethra of a four-
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year-old male should admit a size 18 (French). The
urethra of girls of corresponding ages, he said, should
admit sounds two or three sizes larger. Accordingly,
the urethra of a girl of six months should admit size
16 (French) and that of a girl of four years size
20 to 22. It is possible to determine, therefore, by
the age of the patient and also by her size (larger
children should obviously have relatively larger
urethras), what the normal caliber of the urethra
should be, and an attempt should be made to pass a
sound of corresponding size. If obstruction is met
at any point in the urethra, the diagnosis of urethral
stenosis is established.

Following passage of sounds, cystoscopy should
be done to determine any evidence of obstructive
change in the bladder such as trabeculation or saccu-
lation of the walls or hypertrophy of the inter-
ureteric ridge. If such changes are present, the child
must be watched more closely than one who has
urethral stricture without evidence of change in the
bladder.

TREATMENT

Before instrumentation of the urethra or bladder
is undertaken, an attempt should be made to con-
trol any acute urinary infection. In general clinical
practice it may not always be feasible to make urine
cultures and bacterial sensitivity studies on the
urine of a child who has an acute urinary tract in-

fection, but bacteruria may be determined by Gram-
staining a centrifuged specimen of urine. The auth-
ors have found that a combination of chlorampheni-
col and sulfisoxazole in adequate doses for a period
of six to ten days is usually sufficient for temporary
control of most infections.
When the acute manifestations of the disease have

subsided, the child should be hospitalized and the
urethra calibrated and, if need be, dilated under
anesthesia. Cystoscopy should then be performed.
One dilatation usually suffices to bring about imme-
diate and gratifying relief of symptoms. In some
cases a second dilatation is necessary, but none of
the patients treated by the authors required a third.
At the time of dilatation and cystoscopy, a culture
of the urine should be made. If organisms grow,
sensitivity studies should be carried out and the
appropriate antibiotic again given.
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New Medical Care Exhibit
The story of how local medical societies bring medical care and medical

services to more and more American people is the subject of a new exhibit which
is nearing completion by the A.M.A.'s Bureau of Exhibits. "You and Your Med-
ical Care" exhibit features emergency call services, voluntary health insurance,
early detection and prevention of such diseases as cancer and tuberculosis, com-
munity health councils, grievance committees and sources of health education
information.

A separate unit has been designed for each subject, making the exhibit suit-
able for showings in every community . . . any portion of the exhibit may be
omitted if a state or county society has not yet developed a program on a certain
subject. The exhibit will be available shortly after the first of the year.
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